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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group II in the reply filed on 03/20/2009 is 
acknowledged. 

Claim Objections 

Claim 16 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. 

Claim 16 is said to depend from a canceled claim 12. The examiner exam claim 
1 6 as depend from claim 1 1 . 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1 ) an application for patent, publislied under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 11 , 28 and 39 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Strecker [US 6,661,950]. 

Strecker disclose two waveguide branches 10, 20, the first branch 10 being 
coupled to a first micro- resonator 12, and the second branch 20 being coupled to the 
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same micro-resonator 12 or to a second micro-resonator different from tlie first micro- 
resonator [Figures 1 and 3], wherein cores of the waveguide branches and the micro- 
resonators comprise a ferroelectric material on a first substrate wherein said 
ferroelectric crystal material has been transferred as a from a ferroelectric crystal by a 
method comprising the steps of providing said ferroelectric crystal, of irradiating a first 
surface of said ferroelectric crystal with ions so that a damaged layer is created 
underneath said first surface, of bonding a block of material including said first substrate 
to said ferroelectric crystal to create a bonded element [Col. 5; Line 18-53, Figure 7], 
wherein an interface is formed between said first surface and a second surface of said 
block, and of heating the bonded element and separating it at the damaged layer, so 
that a ferroelectric crystal layer remains supported by the first substrate, and according 
wherein at least one branch and/or a micro-resonator coupled to it comprises an 
electrode for influencing the index of refraction of the ferroelectric material, the electrode 
being formed in a layer parallel to the ferroelectric crystal layer and being positioned 
between the first substrate and the ferroelectric crystal layer [Col. 6; Line 30 - 52, 
Figure 9] (Claims 1 1 and 39). Strecker disclose electrode is arranged between said first 
substrate and a dielectric layer on which the ferroelectric crystal layer is arranged {Col. 
6; Line 44 - 50} (Claim 13). Strecker disclose the step of, prior to bonding the block to 
the ferroelectric crystal, fabricating said block by providing the first substrate 52, and 
applying a layer of electrically conducting material 84 to it to form said electrode {Figure 
7] (Claim 28).. 
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Claims 11 and 39 are rejected under 35 U.S.C. 102(e) as being anticipated by Li 
et al. [US 2003/0223695] 



Li et al. disclose two waveguide branches 150, 155, the first branch 150 being 
coupled to a first micro- resonator 110, and the second branch 155 being coupled to the 
same micro-resonator or to a second micro-resonator different from the first micro- 
resonator [0026, Figure 1], wherein cores of the waveguide branches and the micro- 
resonators comprise a ferroelectric material on a first substrate [0010, 001 1] wherein 
said ferroelectric crystal material has been transferred as a from a ferroelectric crystal 
by a method comprising the steps of providing said ferroelectric crystal, of irradiating a 
first surface of said ferroelectric crystal with ions so that a damaged layer is created 
underneath said first surface, of bonding a block of material including said first substrate 
to said ferroelectric crystal to create a bonded element, wherein an interface is formed 
between said first surface and a second surface of said block Q0030 - 0040, and of 
heating the bonded element and separating it at the damaged layer, so that a 
ferroelectric crystal layer remains supported by the first substrate [001 1], and according 
wherein at least one branch and/or a micro-resonator coupled to it comprises an 
electrode for influencing the index of refraction of the ferroelectric material, the electrode 
being formed in a layer parallel to the ferroelectric crystal layer and being positioned 
between the first substrate and the ferroelectric crystal layer {0026, 0027, 0030 - 0040, 
0073 - 0075} (Claims 1 1 and 39). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Strecker 

[US 6,661,950] as applied to claim 1 1 above, and further in view of Yoshimura et al. 

[2002/0039464]. 

Yoshimura et al. disclose Mach-Zehnder modulator [01 14] (claim 15). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify the invention of Strecker by adding Mach-Zehnder modulator as 
taught by Yoshimura et al. in order to enhance total internal reflection. 

Claim 16 - 19, 32, 37 and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Strecker [US 6,661 ,950] as applied to claims 1 1 above, and further in 
view of Braun et al. [US 2002/0039470]. 

Strecker disclose a plurality of micro-resonator pairs or groups of micro-resonator 
pairs, each micro-resonator pair comprising a micro-resonator coupled to one 
waveguide branch and one micro- resonator coupled to the other waveguide branch. 
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each micro-resonator pair or group of micro-resonator pairs comprising an electrode for 
influencing the index of refraction of the ferroelectric material, the different electrodes 
being separated from each other [Col. 5; Line 18-53, Figure 7] (Claim 17). 

Braun at al. disclose a wavelength selective switch {0012, 0016} (Claims 16 and 
37). Braun et al. disclose dynamic wavelength router for routing optical signals of 
different wavelengths connected to each other network-like {0004, 0076} (claim 18). 
Braun et al. disclose a switchable out-coupler {0016} (Claim 19). Braun et al. disclose 
material at the second surface has an index of refraction that is lower than the index of 
refraction of said ferroelectric crystal by at least 10% [0057] (Claim 32). Braun et al. 
disclose a wavelength selective switch {0065, 01 1 1} (claim 38). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify the invention of Strecker by adding a wavelength selective switch as 
taught by Braun et al. in order to enhance the information provided to the integrated 
optical component. 

Claims 28 - 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Strecker [US 6,661 ,950] as applied to claim 1 1 above, and further in view of Kub et al. 
[US 6,593,212]. 
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Kub et al. disclose the step of, prior to bonding tine blocl< to tlie ferroelectric 
crystal, fabricating said block by providing the first substrate, and applying a layer of 
electrically conducting material to it to form said electrode {Col. 3; Line 10-25} (Claim 
28). Kub et al. disclose the step of applying a dielectric layer to said layer of electrically 
conducting material, said dielectric layer forming said second surface {Col. 3; Line 10 - 
25} (Claim 29). Kub et al. disclose ferroelectric crystal is a LiNbOa or LiTaOs or KNbOs 
crystal {Col. 5; Line 16-22} (Claim 30). Kub et al. disclose a second ferroelectric 
crystal, said second ferroelectric crystal preferably being a LiNbOs or LiTaOa or KNbOa 
crystal {Col. 11; Line 16-20, Col. 11; Line 41 -51} (Claim 31). Kub et al. disclose 
material at the second surface has an index of refraction that is lower than the index of 
refraction of said ferroelectric crystal by at least 10% {Col. 5; Line 45 - 54} (Claim 32). 
Kub et al. disclose material is a silicon oxide {Col. 5; Line 45 - 54} (Claim 33). Kub et al. 
disclose the step of chemical mechanical polishing of the first substrate prior to the 
bonding {Col. 8; Line 44 - 53, Figure 5a} (claim 34). 

It would have been obvious to one of ordinary skill in the art at the time of 

invention to modify the invention of Strecker by adding a ferroelectric crystal, said 
ferroelectric crystal preferably being a LiNbOs or LiTaOs or KNbOs crystal as taught by 
Kub et al. in order to enhance optical amplifiers and waveguide lasers. 
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Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Strecker [US 6,661 ,950] as applied to claim 1 1 above, and further in view of Levy 
et al.[US 6,540,827]. 

Levy et al. disclose the step of annealing and/or polishing the ferroelectric crystal 
layer after the separating step {Col. 3; Line 56 - 65} (Claim 35). Levy et al. disclose the 
ferroelectric crystal is a bulk ferroelectric crystal {Col. 3; Line 56 - 65} (Claim 36). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify the invention of Strecker by adding the step of annealing and/or 
polishing the ferroelectric crystal layer after the separating step as taught by Levy et al. 
in order to enhance detachment crystal structure 

Claims 40 - 43 and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Strecker [US 6,661 ,950] as applied to claim 39 above, and further in 
view of Khodja [US 5,943,464]. 

Strecker disclose fabricated using by a method of transferring ferroelectric 
material from a ferroelectric crystal by a process comprising the steps of providing said 
ferroelectric crystal, of irradiating a first surface of said ferroelectric crystal with ions so 
that a damaged layer is created underneath said first surface, of bonding a block of 
material including said first substrate to said ferroelectric crystal to create a bonded 
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element, wherein an interface is formed between said first surface and a second surface 
of said block, and of heating the bonded element and separating it at the damaged 
layer, so that a ferroelectric crystal layer remains supported by the first substrate {Col. 
6; Line 30 - 52, Figure 9} (Claim 40). 

Khodja disclose a parametric amplifier 40 or frequency doubling device [Figure 
3], the parametric amplifier 40 or frequency doubling device comprising a waveguide 25, 
45 formed by a layered structure and a cladding [Figures 3 and 4], wherein the layered 
structure comprises at least two layers of a ferroelectric material arranged adjacent to 
each other in a layer sequence [Col. 1 ; Line 48 - 58}, wherein the spontaneous 
polarization of neighboring layers of the layer sequence differs {Col. 6; Line 16-62, 
Figures 1 - 4} (Claim 40). Khodja disclose [Figures 2, 7 and 8] (Claim 41)Khodja 
disclose the spontaneous polarization of neighboring layers in the layer sequence is 
opposed [Col. 1 ; Line 43 - 47] (Claim 42). Khodja disclose the thickness of one layer of 
the layered structure is correlated to the waveguide configuration in a manner that a 
higher than fundamental mode has a node close to an interface between two adjacent 
layers {Col. 7; Line 27} (Claim 43). Khodja disclose a waveguide formed by a layered 
structure and a cladding and further comprising electrodes with a periodic pattern, so 
the core waveguide may be poled periodically to achieve quasi phase matching for 
frequency doubling or parametric amplification { Abstract, Col. 2; Line 62 - Col. 3; Line 
7} (Claim 45). 



It would have been obvious to one of ordinary skill in the art at the time of 
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invention to modify tlie invention of Strecker by adding tlie paramateric amplifier or 
frequency doubling device comprising a waveguide formed by a layered structure and a 
cladding, wherein the layered structure comprises at least two layers of a ferroelectric 
material arranged adjacent to each other in a layer sequence, wherein the spontaneous 
polarization of neighboring layers of the layer sequence differs as taught by Khodja in 
order to enhance phase matching between fundamental and second harmonic waves. 

Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Strecker 
[US 6,661 ,950] in view of Khodja [US 5,943,464] as applied to claim 39 above, and 
further in view of Schemmann et al. [US 2006/02281 18]. 

Schemmann et al. disclose the dimensions of the waveguide are chosen such 

that the waveguide contribution to the chromatic dispersion and the chromatic 
dispersion contributed by the ferroelectric material compensate each other in a certain 
wavelength range {0015} (Claim 44). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify the invention of Strecker by adding the dimensions of the waveguide 
are chosen such that the waveguide contribution to the chromatic dispersion and the 
chromatic dispersion contributed by the ferroelectric material compensate each other in 
a certain wavelength range as taught by Schemmann et al. in order to enhance receiver 
performance. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to ABDULFATTAH MUSTAPHA whose telephone number 
is (571)272-9736. The examiner can normally be reached on Mon-Thus. (10:00am - 
8:30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Abdulfattah Mustapha 

/Alexander G. Ghyka/ 

Primary Examiner, Art Unit 2812 



